DIENGDOH AND TURK (1968) demonstrated a marked decrease in the electrostatic charge of peritoneal macrophages from tuberculin-sensitive guinea-pigs after challenge with tuberculin. They found that the effect was immunologically specific but did not appear to be dependent on the reaction of antigen and circulating antibody occurring on the cell surface. The macrophage electrophoretic mobility (MEM) test of Field and Caspary (1970) was based on these observations, and was claimed to demonstrate changes in the net electronegative surface charge of guinea-pig peritoneal macrophages, following incubation with culture media containing lymphocytes and a previously encountered antigen. The variety of antigens reported to have been studied in the system is still very limited, but particular interest arose from the report of Field and Caspary (1970) that lymphocytes from cancer patients respond to a histonelike substance extractable from human brain and known as encephalitogenic factor (EF), a myelin basic protein (MBP) preparation. Later reports (Caspary and Field, 1971) have described similar or more marked results, using " cancer basic protein " (CaBP) , an extract obtained by an analogous procedure from a variety of human tumours.
The original observations were confirmed by Pritchard et al. (1972 Pritchard et al. ( , 1973 using similar methods. These workers also used a modification whereby lymphocytes were first incubated with antigen and then removed by centrifugation and the guinea-pig macrophages added to the supernatant. Goldstone, Kerr and Irvine (1973) and Preece and Light (1974) studied small groups of patients, and reported similar findings, although the latter used a different technique for the mobility measurements. Muller et al. (1975) investigated the effect of several antigens, including potassium chloride extracts of a variety of tumours, and reported that responses tended to be specific for extracts from the histological type of tumour corresponding to that of the lymphocyte donor. Lewkonia, Kerr and Irvine (1974) , however, were unable to obtain the same degree of reliability reported by other groups, particularly when using a modification of the method described by Pritchard et al. (1973) , and they suggested that, in its present form, it was unsuitable for clinical application. Others have reported that macrophage slowing was not observed under the conditions of the test (personal communication).
MATERIALS AND METHODS
Ten to 15 ml of blood was collected from groups of patients and normal healthy hospital staff, some of whom were heavy smokers (30 +/day). The Measurements were made on the same macrophage in both directions and only paired measurements agreeing to within 10% were accepted. Mobility measurements were recorded, as described by Pritchard et al. (1973) in 2 columns as " slow " and " fast " cells, a slow cell under our conditions taking > 3 0 s to migrate across one square of the eyepiece grid. Cells were timed until 10 paired measurements fell into either the " slow " or the " fast " column: if 5 or more cells fell into the alternative column the test was invalid. It was exceptional for more than 2-3 cells to fall into the alternative column. This procedure has been widely used in order to exclude cells with mobilities which are non-typical, but it has the effect of exaggerating the measured response, which we think is undesirable. Each test was done with and without antigen, and a further control of macrophages and antigen was included with each batch. Batches of irradiated macrophages which did not show mean migration times in the range of 2-75-2-9 before incubation were not used. Before measurements were made, the samples were coded and mixed, so that the test was performed without the operator knowing the source of the samples, or which contained antigen.
Results were expressed as the percentage slowing relative to the control macrophage migration time, M1 (no antigen present) when measured following incubation with the supernatant from lymphocyte-MBP incubates, M2.
M2_M1 x 100
In conformity with previous workers, a slowing of migration times in excess of a fixed value was scored as a positive response. On the basis of our early tests we adopted a value of > 12%.
RESULTS
Incubation of macrophages with antigen alone had no effect on migration time: similarly there was no effect on migration time when macrophages were incubated with lymphocytes in the absence of antigen.
The results of the reproducibility tests are shown in Table I .
Consistent results were obtained in 9 of the 10 duplicated experiments. The one exception, a normal control (8) was positive (18 7% slowing) on one occasion but negative (-2.2%) on the other. A third test on this subject was also negative. The reason for this anomaly is not known.
The results of tests on 115 subjects are summarized in Table II . Fig. 1 shows the distribution of the migration times. A group of 20 patients with various carcinomas was found to give macrophage-slowing values of 12% or more, and this value was taken as the lowest limit of a " positive " result. The higher values for macrophage slowing reported by Pritchard et at. (1973) Patients with acute or chronic nonmalignant conditions had a greater scatter of values in the negative range than the normal subjects and 24/45 had positive results (Fig. 1) . Using the x2 test groups A and C differ significantly from the total population studied (P <0* 001). Groups A B C differ significantly from each other (P < O * 001).
On testing 46 patients with lumps in the breast, 20 were found to be positive and 26 to be negative. Subsequent histological examination revealed that in 19 patients the lumps were malignant, and the lymphocytes from 15 of these patients were positive in the test: 27 patients proved to have benign disorders, and 5 of these gave positive responses. The migration times are shown in Fig. 2 . 
DISCUSSION
The results in this study are broadly consistent with the observations of Field and Caspary (1970) . The migration of macrophages in an electrical field was slowed following incubation with the supernatant fluid from some reactions between lymphocytes and a myelin basic protein preparation. It is clear that, as defined here, a positive result was uncommon (1/19) in normal subjects, and in patients with varicose veins, whereas positive results were obtained in all 39 patients with clinically evident malignant tumours. Our results also confirm that positive results are obtained in various non-malignant conditions, including inflammatory processes. These observations are extended by finding a high proportion of positive responses in patients with peripheral arterial disease or recent myocardial infarction. The bimodal distribution of slowing values (Figs. 1 and 2) is exaggerated by the method of recording measurements used here, but even when values are recorded without this (Fig. 3 ) the data still suggest that subjects are either "sensitized" to MBP or they are not. (Mitchell, 1973) that autosensitization may occur when histones or other basic proteins are released in a " free solution " form under conditions of anoxic necrosis. It seems more likely that the antigen is a non-specific product of necrosis in either cancer or non-cancerous tissues, than an antigen common to most forms of cancer, but the latter possibility cannot be fully excluded on present evidence.
The phenomenon underlying the MEM test is interesting for several reasons. It has been described as a test for sensitization to antigens, but its relation-ship to other sensitization tests had not been adequately defined. Light, Preece and Walden (1975) obtained positive results with the macrophage migration inhibition test, using MBP and CaBP preparations, but it is not clear whether they found the MMI test more or less reproducible than the MEM test. The chemical and antigenic nature of the preparations of MBP and of CaBP used in the MEM test have not been adequately defined and, as used here, MBP is a heterogenous preparation. The possibility that non-specific changes in the plasma of patients with malignant and nonmalignant disorders, have a selective effect on the population of lymphocytes collected by Ficoll-Triosil densitygradient, requires consideration, but seems unlikely, in view of the long persistence of sensitization reported by Field (1972) .
The short incubation times required indicate that, whatever form antigen recognition takes in the MEM test, the response observed is much more rapid than that in conventional tests for lymphocyte reactivity. Yet the MEM test cannot be regarded as highly sensitive in terms of antigen concentration, since the concentration of MBP required is of the order of 30 mg/I. It is possible that it detects sensitization in only a small fraction of the total lymphocyte population. Although the question whether the test relates to immunological recognition has not been formally studied here, it is submitted that the weight of evidence suggests that it is dependent upon immunological recall processes. The lack of specificity of the MEM test for cancer, and the technical difficulties of performing cell electrophoresis with guinea-pig peritoneal macrophages, should not obscure the potential value of the method as a means for detecting immunological events not accessible at present to other test systems.
